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CROSS REFERENCES TO RELATED APPLICATIONS 
f 00011 This application is a U.S. national stage application of international 
app. No. PCT/FI2005/050042. filed Feb. 22. 2005. the disclosure of which is 
incorporated by reference herein, and claims priority on Finnish App. No. 
5 20040337. filed Mar. 3. 2004. 
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STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER 
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 
r00021 Not applicable. 
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BACKGROUND OF THE INVENTION 
[00031 T he invention relates to a vane intended for a headbox of a paper machine 
or equivalent. The invention also relates to a method for ensuring the straightness of 
a vane intended for a headbox. 

[00041 By the paper machine or equivalent is meant paper, board and soft tissue 
machines. 

[00051 V anes are used in the slice channel of the headbox for damping large-scale 
turbulence and for converting it into small-scale turbulence to thereby prevent the 
formation of ffibrejfiber bundles and improve the quality of the paper to be 
manufactured. Vanes are also used in multi-layer headboxes for separating the 
different layers of flow from one another. 

[00061 V anes can be manufactured of metal, plastic or a composite composed of a 
binder and [fibresl fibers embedded in the binder. They can be of equal thickness in 
cross-section or thinning in a wedge-like manner towards a trailing edge. The vanes 
are attached by their leading edge, as viewed in the flow direction, to an attachment 
groove provided in the turbulence generator of the headbox, so that their trailing 
edge is able to float freely with the flow in the slice channel of the headbox. 
Between the vanes there are tapering flow channels, in which the velocity of the pulp 
suspension accelerates towards the slice opening of the headbox. With respect to the 
uniformity and undisturbed state of the flow discharging out of the slice opening it is 
essential that the vanes placed in the slice channel of the headbox are straight and 
parallel. 

[00071 It has been found that a vane made of plastic or a composite absorbs some 
water in the moisture and temperature conditions of the headbox, so that the 
dimensions of the vane may change as a result of swelling. When a new 
wedge-shaped vane is fitted in the headbox, its thin trailing edge reaches an 
equilibrium moisture content much more quickly than the thick leading edge. This 
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readily leads to the fact that the vane warps and undulation is produced in it, which 
adversely affects the quality of the paper being manufactured. 

[00081 T he temperature and moisture conditions during the manufacture, transport 
and storage of vanes are generally different from the operating conditions in the 
headbox. Vanes intended for the headbox have to be stored in varying conditions for 
varying periods of time before they are put into use. For the reasons set out above, 
vanes whose moisture content is different from the equilibrium moisture content of 
the vane during use in the headbox must be fitted in the paper machine. It may take 
several weeks to reach a state of equilibrium when vanes are put into use, and during 
that time the quality of paper readily suffers from the uneven shape of the vanes. 
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SUMMARY OF THE INVENTION 
[00091 A n object of the invention is to reduce the problems associated with the 
putting into use of a vane. In particular, it is an object to ensure that the vane retains 
its shape during storage and is ready for use immediately after it is fitted in a paper 
machine, 
f 

Wi t h a view t o achieving t his objec t , the vane according to the inven t ion is 
characterized by wha t is s t a t ed in t he charac t erizing par t of claim 1. Similarly, 
t he me t hod according to t he inven t ion is charac t erized by wha t is s t at e d in t he 
characterizing par t of claim 6. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
fOOlOl Not applicable. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[00111 To ensure the straightness of the vane, the vane is moistened, preferably 
already in connection with manufacture, and enclosed in a vapofttfr-proof package. 
The vane is treated so that it contains moisture in an amount that corresponds to the 
equilibrium moisture content of the vane in headbox conditions. The vane is 
enclosed in a package that retains the moisture of the vane until it is put into use. 
The package is preferably a vacuum package. 

[00121 The length of the vane intended for the headbox generally corresponds to 
the width of the headbox, which may be, at its widest, as much as 1 1 m. The 
thickness of the leading edge of the wedge-shaped vane can be about 10 mm, while 
the thickness of its trailing edge is only about 0.5 mm. When the thin trailing edge 
absorbs moisture more quickly than the thick leading edge, stresses are readily 
produced in the vane, which causes deformations. This phenomenon can be avoided 
by moistening the vane in advance to a desired moisture content and by maintaining 
the vane moist. In tests it has been found that the change in the length of the vane as 
a result of moistening is of the order of 1 .5 mm/m. Moistening increased the weight 
of the vane by about 1.5%. 

[00131 Moistened vanes packed in a vapofttjr-proof manner remain straight during 
the time of storage and are immediately ready for use when taken out of the package. 
The invention enables water-absorbing materials to be used as a raw material for 
vanes. 

[0014] T he method for ensuring the straightness of vanes according to the 
invention is advantageous when considering the total costs of the vanes, possible 
technical arrangements to compensate for warping, and the benefits achieved in the 
behaviofttjr of the vane, in particular when it is put into use. 

[00151 The vanes can be manufactured in the usual manner, for instance, of plastic 
or of a composite material, after which they are impregnated with steam. The 
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treatment can be accomplished, for example, using a steam chamber where vanes are 
stored for several weeks. The steam treatment can last, for example, 4f=f = 5 weeks at 
a temperature of 60f=J = 70 °C. The lower the temperature at which moistening is 
carried out, the longer the time needed for reaching the desired moisture level. 

[001 61 Alternatively, moistening can be accomplished by immersing vanes in hot 
water, for example, of 60f=J = 70 °C, for a sufficiently long period of time. 

[00171 After the steam treatment, the vane is enclosed in a vapoftrjr-proof foil bag 
or in another equivalent package. The foil bag is provided with a vacuum and it is 
closed air-tightly. The closed package retains the moisture of the vane, whereby the 
vane remains straight. When the vacuum-packed vane is later put into use at a paper 
mill, an unbroken vacuum package indicates that the moisture content of the vane 
has remained the same as it was when the vane was packed in foil. 

[0 0 1 81 A dvantageously, the vane is moistened immediately in connection with 
manufacture in the production plant which manufactures vanes, but there is nothing 
to prevent that the treatment is accomplished at some later stage. 

[00191 A dvantageously, the vane is made of a water-absorbing material, but there 
is nothing to hinder that the treatment is performed on vanes made of another 
material or of a combination of several materials. 

[00201 Many variations of the invention are feasible within the scope defined in 
the claims presented next. 
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[Abs t rac t 

t ABSTRACT OF THE DISCLOSURE 

A vane intended for a headbox of a paper machine or equivalent !, which vane] is 
moistened and enclosed in a vapofttjr-proof package to ensure the straightness of the 
5 vane. At least a portion of the vane is made of a water-absorbing material, such as 
plastic or a composite. Advantageously, the vane contains moisture in an amount 
that corresponds to the equilibrium moisture content of the vane in headbox 
conditions. It is enclosed in a package, preferably a vacuum package, ftfre twhich 
retains the moisture of the vane until the vane is put into use. 
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